A possible contribution by glial cells to neuronal energy production: enzyme-histochemical studies in the developing rat cerebellum.
Recent reports have revealed that certain neurons do not survive in vitro in the presence of glucose, which is the primary substrate and exclusive source of energy in the brain. But these neurons can survive in the presence of low-molecular-weight agents such as pyruvate, which are supplied by glial cells (Selak et al. 1984). To test whether this result also holds true in vivo, we investigated the distribution of hexokinase, lipoic dehydrogenase, beta-hydroxybutyrate dehydrogenase, and glucose-6-phosphate dehydrogenase activities in the developing rat cerebellum. Hexokinase activity was relatively higher in glial cells than in neurons. After postnatal day 8, the activity of hexokinase could hardly be detected in Purkinje cells, whereas it was highest in Bergmann glial cells. Purkinje cells were the only type of neuron with high levels of lipoic dehydrogenase at all ages tested. beta-Hydroxybutylate dehydrogenase activity was also high in Purkinje cells, especially in those from young rats. Relatively high glucose-6-phosphate dehydrogenase activity was demonstrated in basket and stellate cells from adult brain. Thus, it appears that, in vivo, certain neurons utilize relatively little glucose, and it is indeed possible that glial cells may supply some substance(s) other than glucose, for example pyruvate, as the primary source of energy.